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= (54) Title: HAIR GROWERS 
(54) §tm<D%&: ««M 

^ pi (57) Abstract: Hair growers exhibiting excellent hair-growing effect, characterized by containing 

^ nv>/ IX compounds of the general formula (I) as the active ingredient: (I) wherein one of R 1 to R 4 is C 14 . 2 2 alkyl, 
^ | C 14 .22 alkoxy, or C 14 _22 acyloxy, and the others are each H, OH, Ci. 3 alkyl, or C,. 3 alkoxy, with the provisos 

VO D 4 n D 2 that when Rl is Cl4 22 ^koxy and an y of R 2 and R 4 is d. 3 alkoxy, R 3 is H, C,. 3 alkyl, or C,. 3 alkoxy and that 
00 K ^ K whenR 1 is C 1 4.22 acyloxy, at least one of R 2 to R 4 is C1.3 alkoxy. 

£ I 

c5 HC-R 3 

O (l) 3£ST AVAILABLE COPY 
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(57) wk: 

HC-R 1 
I 

R*-C-R 2 
I 

■ HC-R 3 
(i) 

^Tv^^^ST-fr*) . ^Oflilli^itvetLH, OH, C^jTM;^ XliC,_ 
3 7/^^^lX'fc5. fcfcU R 1 ^C 14 _ 22 T/U = ^->ST% ioR 2 , R 4 (D{nItt 
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t> *> 5 ) ' «s ±i3(D^ia *> m ^tt *) juzmmt z> ftm %n^fc&mft—mzm 
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HC-R 1 
I 

R 4 -C-R 2 
I 

HC-R 3 
(I) 

(R 1 ~R 4 o5^)> -^lic 14 _ 22 7;^I, C 14 _ 22 T^=^v-^ 3mc 14 _ 

fcfc U R 1 XttR 3 <^— jyifi C 14 _ 2z 7/I/n ^lT% loR \ R 4 (DMfrfrtf C 

*3SW^*3V^, R 1 ^c 14 _ 22 Tyv-=3r^S-efcS^i:^$fii-efe!9, ^fefctt, 

•Sfc, ^Wt-*3V^v : R 1 # s C 1 4 - 22 T v'/Ut^v/lT' i 3&i0jg"eS> «9 , 

^fc s *3SBJ^:JoV^ R 2 ^C 14 _ 22 T/l^='=3rv'S-C*fe5r b &&MX*& *) , £ 
bl-te, R 2 ^^f-^^^>>^ R 1 ^^ h^v-S, R 3 ^OH-efcSr^S0 
jfi-Cfc*. ^fc, R 2 ^ar-^x^/V^-^^ N R^tFR^OHTfcS^aWii 
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R 1 m^^^i/jua-lr^m, R 2 &t>*R 3 tfM h^r^lT'&Sr ktiWMX* 

3 & o Htifc 5 r b a>mMx« h % o 

L < l4fc#XHc#tt<0 C x 6 _ x 8 T )V*t>v£fQ h 9 > $ 6> b < (4—7°^ 7^/H 
c 14 _ 22 7/^ df^sw:, ±ia c j 4 _ 2 2 T/^/v/S-e-tOTK*^^ gjfe $ fr/tTk 

jKtwiisisttfc^aak c 14 _ 22 T/^/-r/^^^^^i-<5„ c 

So 

C i_ 3 7/i^3 d rv'S(i > JifBC x _ 3 7/^/HT«^ O^^JBRWB* $ ftfcTKHS 
* Offi©»4flK*s#«Ef 5 m-ai- (4, r. ft b t> #3893 (-^a $ti5 0 
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: l-(2,3-v^ b=3rv^U7fr>V)— dff-^^ 
<fb-a^i6 : 3-t h ^v^n fc°A- 7r7Wh 

{b-^^ 8 : 2, 2-v^ ^-/l--3-^->> ^ ^ vvl^=af v'-h/P a? / — A- 

? h/UCH-NMRmjEOL EX-400(400MHz)£r^T$iJ3£U 7 h 7 P< f-JVi/J > (TMS) £r 



_ CH 2 -OH 
CeH5 ~b-^~° H ^ C6H 5~<^)~ OCl6H33 ^ iH— OC 16 H33 



10 



11 



CH 2 -OCH 3 
I 

CH2—OCH2C6H5 



-OC16H33 



13 



C H2~~OC HpCg H 5 

12 



CH2-0CH3 

OH — OC15H33 
CHo-OH 
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( 1 ) 1 1 (D&f& 

fc&Vlll 0(1.80 g, 10.00 mmol) ON, N-v^ f;^/VA7 $ K$g?K(18 ml)KT 

/u=f^muT, 7km^-r bv?j» xm&. 60%^-w) (0.44 g , 11.00 mmoD^D^ 

7K^TT*lB#^Ji#b^, l-^a^e^^x^7 ^(3.66 g, 12.00 mmol) SrAP^Mifi 

w^jf#Lfc 0 &«£7fc-e«?u ^^^-ettm^, iafp^7k-e^, 

V Z/Sf/U 92 g, -^-^—^df-^ : @^^^/U=10:l) telTflt®lU SfeBffctf) 

ft-^ 11 a (1.05 g, 26%)RWMl lb (0.50 g, 12%) £#fc 0 ^#11 lairfb 

£-#>l lbte3i#:^t£T?&5o 

Mlla, 'H-NMR (CDC1 3 ) 6 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (26H, m), 1.50 
- 1. 65 (2H, m) , 3. 38 (2H, t, J=6. 8 Hz) , 3. 55 - 3. 75 (3H, m) , 4. 38 (2H, dd, 
J=4. 2, 10.5 Hz), 5.39 (1H, s), 7.30 - 7.40 (3H, m), 7.40 - 7.50 (2H, m). 
{^fel lb, 'H-NMR (CDCI3) 6 : 0.88 (3H, t, J=6. 8 Hz), 1. 26 (26H, m), 1.65 
(2H, ra), 3.25 (1H, s), 3.54 (2H, t, J=6.8 Hz), 4.04 (2H, dd, J=l. 0, 12. 2 H 

z), 4.33 (2H, d, J=12. 2 Hz), 5.55 (1H, s), 7.30 - 7.40 (3H, m), 7.51 (2H, d 

d, J=l. 7,7.6 Hz). 

(2) it&mi 2©M 

it^^Jl 1 OffrcH^l lab4k&!%)l lb(D2g-£^) (2.85 g, 7.04 mmol)<Db/l^ 

^mfcdo mi)Kyk?$s T/u=f^^mwr, i.om yy^jvTjv^-VJ* tKD 

K (DIBAL-H) h /Vcc. (17.7 ml, 17.70 mmol) ^UX*l5mfflfHW Ltc 0 fx. 

*7A^nv^77^- ( v- V $1 ?>V 80 g N --^IJ-:/ : I»^A'=20: 1~10: 1 
~5:l) iCT^U m&*-( ^(Dfc-a-M I 2 (2.75 g, 96%)£#fc„ 

l H-NMR (CDC1 3 ) 6 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (26H, m), 1.57 (2H, m), 2. 
10 (1H, t, J=6.4 Hz), 3.45 - 3.70 (6H, m), 3.70 - 3.80 (1H, m), 4.54 (2H, 
s), 7. 20 - 7.40 (5H, m). 

(3) ik&Wi 3CM 

fl^fe/l 2(2.73 g, 6.71 mmol) ©N.N-^^^/^/^T^ K^g(28 ml)^7K^ 
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It-l-hyVJ* (jfttt, (0.30 g, 7.38 nmoDSrJpifc, 7k^Tt?l^P B m# L 

fc#, <fc 14 g, 8.06 mmoDSrJp^ffi-CH^rafilE^Lfc, SJ&^&tK 

:ft»^/U=20:l) ttilU *k&*4 JV<Oft&m 1 3 (2. 34 g, 83%) £ 

X H-NMR (CDC1 3 ) 6 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (26H, m), 1.57 (2H, m), 3. 
36 (3H, s), 3.40 - 3.65 (7H,m), 4.55 (2H, s), 7.20 - 7.40 (5H, ra). 
(4) it&M 1 <D&J$ 

\ 3(2.30 g, 5.47 tnmol)^^ h 7 t Kp7 7>^}K(23 ml) fc % 10% s<7 i? 
!7A£Ufe (50%^7kn n p) (0.46 g) ^1B^ 7K^#ffl^T> ^i&T^OB^Jf # L7c„ ?F 

>7VV 60 g> :B1^^^=10:l~5:l) IdTfiNSlU *<7>fb^ 

1 (1. 55 g, 86%) £#fc 0 

l H-NMR (CDCI3) 5 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (26H, m), 1.58 (2H, m), 2. 

15 (1H, t, J=6. 1 Hz), 3.37 (3H, s), 3.40 - 3.55 (4H, ra), 3.57 - 3.66 (2H, ' 

ra), 3.68 - 3. 77 (1H, ra). 



2 fc&m 2 



CH 2 -OC 16 H 3 3 CH 2 -OC 16 H33 CHg-OC^Hga 

CH-OH — ^ CH— OCH 2 C 6 H 5 — *- CH~OCH 2 C 6 H 5 

CH 2 -OH CH 2 -OH CH 2 -OCH 3 

14 15 16 

CH 2 — OC 16 H33 

CH— OH 

CH2-OCH3 
2 
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( 1 ) K&m 1 5 <D&m 

it&yoi 4 (1.00 g, 3. 16 ramol) (D hA^i'|R»ifc(10 ml)^ t°V ^>-(0.28 ml, 
3.48 mmoD&TJ^b h !J ^Vl'.CO. 88 g, 3.16 mmol) ^Px., llSt^lH^JtW? Lfc 0 

jxxttw&mm ltc. gsjt&f y t> tf/v* 7^cvh^7^ ( y # 20 

g> ^nD*;l/A) a^bfc 9 #b^fc^(1.36 g) <DN, N-i^ ^A-/JvU 

AT? K^g(10 ml) KT^mit-T h y !>A (^tts 60%^) (0.11 g, 2.68 mmol) & 
jbD;U 7kf^T-eiBfr B m#Ufc^, IMk^v^ (0.35 ml, 2.92 mmol)%toz.^UX* 

hy i>AT*^«|gb^ 0 ajS£v-y#^#^j^n-^ f^77^- (^y#y 

/!/ 40 g N ^dfi^^-^l^^ : @»^^=50:l) ^TifftlSk MLfc &V^\ 
^ (Onm. (1.58 g)HMJxf;^>-K3 ml) £ fJ?^(l. 50 g, 24.26 ramol) SrflP 

i20°c-e3flfPe,m#L7t o a»&7kT«iu ^po*/^Tm ra-^hy 
!>i>T«iii ufc 0 a*t & >- y * 7^n-7f^7^ o> y # ??v 4 

0 g, ^^f-^ : ^^^=50:1—4:1) ^"Cffi^ U M#L^/W2fc-&-^ 1 5 (0.6 
4 g, 50%) £#7c„ 

X H-NMR (CDC1 3 ) 5 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (26H, m), 1.56 (2H, m), 2. 
16 (1H, t, J=5. 4 Hz), 3.44 (2H, dt, J=l. 5, 6.7 Hz), 3.54 (1H, dd, J=5. 4, 
9.8 Hz), 3.59 (1H, dd, J=4. 7, 9. 8 Hz), 3.67 (2H, ra), 3.74 (1H, m), 4.62 (1 
H, d, J=11.7 Hz), 4.71 (1H, d, J=11.7 Hz), 7.20 - 7.45 (5H, m). 

(2) it&mi 6<D&f& 

1 5 (0. 64 g, 1. 57 'mmol) ON, N-v^ 5 K^t(4 ml) fc % 7kfSf 

it-TbV (ffltfe, 60%^) (0.08 g, 1.89 mmol) &M?L, 7klr>TX*l$%TnlW$r b 

fzM, «fc Mfc^ ^-(0. 12 ml, 1.89 mmol) ^>bPx.^-T?l^P^jt#b^o S^^tK 

mtmrn^o M^^W7^p-7b^77^- (v-y^^vi- 20 g> ^ 

*Vy~^ ^r-t^ :Wm^^=5:l) ttill, ^fe^/K7)^t»l 6 (0.58 g, 
88%) £r#fc 0 

l H-NMR (CDClj) 6 : 0.88 (3H, t, J=6.8 Hz), 1.26 (26H, m), 1.56 (2H, m), 3. 
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36 (3H, s), 3.43 (2H, t, J=6. 6 Hz), 3.46 - 3.57 (4H, m), 3.72 (1H, m), 4.70 
(2H, s), 7.20 - 7. 45 (5H, ro). 
(3) it<&®2<D&&.- 

it&tyQ 1 6 (0. 58 g, 1. 38 mmol) <D^# J — /M&ifc(5 ml) £ N 10% /<y W 
(50%-^tKp b p) (0.12 g)^Px., 7K^#lffi^T, M^15B#|ffl*#Lfc. ?F«P»«r« 

0 g, ^=3rif>' : @^I^^=4:l) (CtilU fi&!7 V* XOfc&Vo 2 (0. 45 g, 9 
9%) £#fc„ 

l H-NMR (CDC1 3 ) 5 : 0. 88 (3H, t, J=6. 8 Hz) , 1. 26 (26H, m) , 1. 57 (2H, m) , 2. 
51 (1H, d, J=3. 4 Hz), 3.39 (3H, s), 3.40 - 3.55 (6H, ra), 3.95 (1H, ra). 

-Sf&ffl 3 ik&m 3 <D&f& 

CH 2 -OH 
\ 

CH 2 
17 



CH2— OC16H33 
CH 2 



it^l 7(0.76 g, 10.00 mmol) ©N.N-^^f ^*;UA7 5 Kl£i£ (10 ml) 
{ki-hy#& (?fctt> 60%§m) (0.88 g, 22.00 mmol) &jRjL^ TK^TTnBtfflmW 2 U 
tzWis l-a-K^ff jjy(3. 14 ml, 10.00 mmol) §r in ^ ^UXUmmUWVtc 0 

^ 50 g, — *MJ-V : mm^/^=5:l) KX^UU &&&&<Ofc&m 3 (1. 13 g, 3 
8%) &#fc„ 

^-NMR (CDCI3) 6 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (26H, m), 1.56 (2H, m), 1. 
82 (2H, m), 2.71 (1H, br s), 3.42 (2H, t, J=6. 8 Hz), 3.60 (2H, t, J=5. 9 Hz), 
3.76 (2H, br t, J=5. 4 Hz). 
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CH2 — OC^5H33 

CH— OH 

CH 2 -OH 
14 



CH2— OC16H33 

CH— OCH3 

CH2-OCH3 
4 



tt&tol 4(1.00 g, 3.16 mmol) r 7 t Kn77^t(l0 ml) [Z.frXik't' h 
VVJ* (jfttt, 60%-^r) (0.28 g, 6.95 mmoD^jq^. 7K?^T-eiB#^M;#b7cm> 
i Mb^^VWO. 20 ml, 3.16 mmoD^rJPxL, ^ifi-t?14^F^}f# b7c 0 

p-^ h^77^f- (i^y UtfjV 40 g. :St$fe:t ^VW=5:l) 

CtilL, m&*<< 'Wit-frM 4 (0.79 g, 73%)£#fc„ 

l H-NMR (CDC 1 3 ) 5 : 0. 88 (3H, t, J=6. 8 Hz), 1.26 (26H, m) , 1.57 (2H, m), 3. 
37 (3H, s) , 3. 40 - 3. 55 (7H, m) , 3. 47 (3H, s) . 



CH 2 — C 17 H 35 
CH— OH 

CH 2 -OH 
9 



CH 2 — C-17H35 
CH— OH 



i 



H 2 -OC(C 6 H 5 )3 
22 



CH 2 — C 17 H35 

CH— OCH3 

CH 2 -OH 
5 



CH2— C17H35 

CH— OCH3. 

CH2-OC(C 6 H 5 )3 
23 



( 1 ) \\&m 2 2 <d^j$ 

jb^9(3.00g, 9. 54 mmol) (D V^(30 ml) IC N t° y i?V(0. 85 ml, 10. 

49 ramoD&U^bb JJ^K2.66 g, 9.54 mmol) SrJtJx., llS^T^B^Jt^bTc,, K 
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2 (2. 11 g, 40%)&#fc o 

r H-NMR (CDC1 3 ) 8 : 0.88 (3H, t, J=6.8Hz), 1.26 (32H, m), 1.37 (2H, m), 2. 
28 (1H, d, J=3.4Hz), 3.02 (1H, dd, J=7. 8, 9. 3 Hz), 3.19 (1H, dd, J=2. 9, 9. 

3 Hz), 3.76 (1H, ra), 7.15 - 7.35 (9H, m), 7.35 - 7.55 (6H, m). 
( 2 ) \Y&m 2 3 <D&}& 

2 2(2.01 g, 3.61 mraoD^N.N-i/^^/l/xK^^TS: K^?S(12 ml) fc % 7k* 
ih-ThV !7A ($&, 60%^) (0.22 g, 5.41 mmol) WSTXmmMWL 
fc^, J; Mb;* ^ (0.34 ml, 5.41 mmol) &toZ.mm.X5mmffiWLtc 0 RJtSttfc* 

0 g, ^^f-^-^f-^ : ^cc^/U=20:l) ^TUf L, MG,** /Wfc&to 2 
3 (2. 06 g, 100%) ^^#fc 0 

X H-NMR (CDC1,) 8 : 0.88 (3H, t, J=6. 8 Hz), 1.26 (32H, m), 1.49 (2H, m), 3. 
10 - 3.20 (2H, ra), 3.27 (1H, m) , 3.41 (3H, s), 7.15 - 7.35 (9H, ra), 7.35 - 

7.55 (6H, m). 

(3) |^%5©M 

fc&Vo 2 3 (1. 98 g, 3. 47 mmol) K h V ^/U7$U— h (4 ml) t {5 5»(2. 14 g, 3 
4. 70 mmol) %M 126X:X3mmm.WLtzL 0 Rf&m&TkXimL, n^Mfi 

(v-y^^/U 50 g> ^ vuifr/UJ*—? vufc/UJ* : * $ J— 71^=50:1) ICTJlft&U 
S 17 y ? * (DikG-ty) 5 (0. 91 g, 80%) &#fc 0 

'H-NMR (CDClj) 8 : 0.88 (3H, t, J=6. 8 Hz), 1.10 - 1.50 (33H, m), 1.50 - 1. 
65 (1H, ra), 1.92 (1H, dd, J=4. 9, 7. 3 Hz), 3.26 (1H, ddd, J=3. 4, 6.4, 9. 3 H 
z), 3.41 (3H, s), 3.48 (1H, ddd, J=4. 9, 6.4, 11.7 Hz), 3.68 (1H, ddd, J=3. 4, 

7.3, 11.7 Hz). 
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C 6 H 5 -(^>-OH «-C 6 H 5 -<^^>-OCH £ 



10 



18 



CH 2 -OCOC 17 H35 
CH— OCH 3 

CH 2 ""OCH2C5H5 

20 



CH 2 -OH 

Ah— 0CH3 

CH 2 -OCH 2 C 6 H5 
19 



CH 2 -OCOC 17 H 35 
CH— OCH3 
CHo-OH 



6 



( 1 ) oc&m 1 8 <D&& 

ffc-cH^l 0(2.34 g, 13.00 mmol) <£>N, N-v^ 'f-jVOsjUJ* 7 ^ VWW(24 ml) ^tK 
mit-r h y V&'mfo 60%-^*) (0. 57 g, 14. 30 mmol) §r*nx., 7^TT*lB#F B m# 
bfc^. «t5^^^K2.22 g, 15.64 mmol) &Aq^^T-16. 5flf P B W^Lfc D 

A X'&iMtmm bfc„ aS&r y ti ?)Vti =7^n^rYVy^^— (^ y # ffr 40 
g s ^=¥-^^—=3rf-^: 1^^^=10:1) ^"OtIMU m&jr4 /Wlt&W 1 8 (0. 
90 g, 36%) £r#fc 0 

'H-NMR (CDC1 3 ) 6 : 3.42 (3H, s), 3.59 (3H, m), 4.41 (2H, m), 5.39 (1H, s), 
7. 30 - 7. 40 (3H, m) , 7. 45 - 7. 50 (2H, m) . 
(2) j^ftl 9^ 

\ 8 (0.85 g, 4. 39 ramol)<D b/^i/^(4 ml) fr^R/ft. T/l-=^#ffl^n^ 
1.0M ^y^'f/W^^A tK!) K (DIBAL-H) f>/l^>1t$e(ll. 0 ml, 10.97 

mmoD^n^L. ^wcQimmm ufco ^^^7K^t> io%7K 
b y ^ar^tK^jp^. s^oc^-eftttj, ^fp^TKT'Sfc^-, mtr hvv 

g^ ^dfi?-V : ^^^=5: 1-2: 1—1:1) ICTiftMb, ^<Dft&m\ 9(0. 

82 g, 95%)&#7c D 

'H-NMR (CDC1 3 )8: 2.15 (1H, br t), 3.40 - 3.50 (lH,m), 3.46 (3H, s), 3.5 
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j 

0- 3.70 (3H, ra), 3.70 - 3.80 (1H, ra), 4.55 (2H, s), 7.25 - 7.40 (5H, m) . 

(3) ft^2 0OM 

9(0.77 g, 3.92 mmol) <D h/^^^(8 ml) t^K^ TV^V^IS^Un 
t°y i/>-(0. 34 g, 4.31 mmol) ^rTD'f^ ^P7-f K(1.25 g, 4.12 mmol)£)l> 
/U-^^^(10 ml)^P^L N M.T?14R#ra s ^T^O^mSI^M^L/c:,, 

!J*W7A^P-7h^77^- (v-!J^^;l/ 50 g, -^Mf-V : @^^^^/^=50: 

1- 20:1^10:1) K# bT#e ? tb7£.ffi»^ (1. 70 g) Srfi^v- V t> =7 ^ n 

(i/y^7^Vi/80 g. ^nn/j^A) ^-Cft^U ®k&i>r4 >v<D\\^m 
2 0 (1. 53 g, 84%) £#fc 0 

Hl-NMR (CDCI3) 5 : 0.88 (3H, t, J=6. 8 Hz), 1.25 (28H, m), 1.60 (2H, m), 2. 
30 (2H, t, J=7.6 Hz), 3.45 (3H, s), 3.50 - 3.65 (3H, m), 3.60 (1H, dd, J=5. 
2,11.7 Hz), 4.27 (1H, dd, J=4. 2, 11.7 Hz), 4.55 (2H, s) , 7.25 - 7.40 (5H, 
m). 

(4) 6 <D&f& 

ft&lb 2 O (1. 50 g, 3. 24 mmol) <Dt~ h7t \?X2~7y >-^(15 ml) fc N 10% ^7 9 J 

v^mm (5o%-^tKp°p) (0.30 B )srjn^ 7k^#ffl^T, mwvi2.5f%mmn^tc 0 

VtlfjV 30 g N -^MM' : §^^^=10:1—5:1) JvlTttMb. Sfel7 y ? ^(Dit 
■B-m 6 (1.10 g, 91%)£#fc c 

'H-NMR (CDCI3) 8 : 0. 88 (3H, t, J=6. 8 Hz), 1.26 (28H, m), 1.62 (2H, m), 2. 
12 (1H, t, J=6.4Hz), 2. 33 (2H, t, J=7. 3 Hz), 3. 47 (3H, s), 3.24 - 3.52 (1H, 
m), 3.56 - 3.65 (1H, m), 3.69 (1H, m), 4.20 (2H, d, J=4. 9 Hz). 
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CH 2 -OH 
(jjH — OC16H33 
CH 2 -OH 



7 



ik&tfol Kl-30 g, 3.21 mmol) ©7" h 7 t Kn77^t(13 ml)t' N 10% ^7'^ 
(50%^7kp°p) (0.26 g)&AP*., 7K^#ffl^.T> MT?24B#Fb^ n #^-C50°C 

vh^77^- (^U*y/U 40 g. ^ a n^%/l'A~^ n n/Js/UA : ^ — yl/=50: 
1) KXmUU &&mft<Dft&VB7{0.83 g, 82%)*r#fc 0 

l H-NMR (CDCI3) 6 : 0. 88 (3H, t, J=6. 8 Hz) , 1. 26 (26H, ra) , 1. 59 (2H, m) , 2. 
37 (2H, br s), 3.44 (1H, m), 3. 56 (2H, t,.J=6.8Hz), 3.69 (2H, ra), 3.74 (2H, 
m). 

8 8 (D&fc 



fl^H^2 4(2. 50 g, 24.00 ramol) ON,H-^f^*M7 5 K&iK (50 ml) ^tK 
*{b7"by!7A ($tt> 60%^#) (2.11 g, 52.75 nmoDSriP^ tK^TT'1Nf^# 
LfcWi, l-Zfv**? Z^jd is (9. 93 g, 29. 78 nmol) ^Px.M"ei6. 5^mMW Ufc„ 

/l" 275 g, ^^rf->~^^f-V : @|^^=20 :l) fcTflN&U fifeH^^-fb^ 
8 (3. 32 g, 39%) §r#7c 0 



CH2-OH 
H3C — C QH3 



H3C 




CH2 — OC18H37 
C CH 3 

8 



)H 2 -OH 
24 
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'H-NMR (CDC1 3 )6: 0.88 (3H, t, J=6. 8 Hz) , 0.92 (6H, s), 1.26 (30H, m), 1. 
56 (2H, m), 2.91 (1H, t, J=5. 9 Hz), 3.27 (2H, s), 3.40 (2H, t, J=6. 8 Hz), 3. 
45 (2H, d, J=5. 9 Hz) . 

.&&m9 it&yo 9 <D^j& 

CH2— C17H35 

CH— OH 

CH 2 -OH 
9 

ty&tyt 2 1 (5. 00 g, 17. 82 mmol) comt ^ f-l^^MW(20 ml) \Cm-# o 
m(80%) (4.61 g, 21. 38 mraol)^B^L N 45°CX^mmW Lfc 0 S«(C10%M^tK 

#bnfc^(8.55 g)0 ^^-^^(20 ml)-7K(7 ml)^^«lt(6 ^^P^L. 10 

%tr/i' 100 g N ^ p n n^/i/A : ^ ^ / — /^=20:1) tttiL^ 

6#,@#tf>fb^%9 (3. 79 g, 68%)Sr#fc 0 

^-NMR (CDC1 3 ) 6: 0.88 (3H, t, J=6. 8 Hz), 1.26 (32H, m), 1.44 (2H, m), 1. 
9.1. (1H, br s), 2.02 (1H, br s), 3.44 (1H, dd, J=7. 6, 11.0 Hz), 3.66 (1H, dd, 
J=2.9, 11.0 Hz), 3.71 (1H, m), ... 

^m^om, mm%m, mmm&k, mm»&tt*tomtomfi&temmir&z. 



CH 2 — C17H35 
CH 

ik 

21 
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~> y ^TV^y^ i/ 3 >\ ^^xV isa-T^ xjj/uy h V — h * 1/ h 

^m^m^m^m^x^ it^-ma)nm^m^.A^. o.ooo 5-2011% . 

£? J: L<te0.01~5 MA%Xh 5o 0.00 0 5 fti%^T?$>5 £ , #3§PJ3<£>$J 

as N t h^^-r^m^-fD^mnm^o. 0 i~i 0 o mg /k g , #?*l< teo. 

l~10mg/k gT'*^ ^KDi^rl P llE\JU$2~4mz.fttfX$L-$--$-Z>Z.k& 
^at-r5^i^-e^5 o flifctf, TOM, n# N ^HLiTkl^ 

mmm. tr^^^m> mws±n, mufcstmu m*. *mtmfbtiz>o 
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jmt*?'*^v^s ^^fDyf!)^ f^ir^^m&miM., t^iss?^ 
tfv * v ^m^f-svffi-M, ^y^^-i^^m, ^u^tr? v ^mcD^m-B-i^ 

2 0 1f, ^£,2 0 2f, ^£,2 04^, ^£,2 0 5f, gfe2 2 0-5§\ $fe2 2 6 
-5§\ ^£,2 2 8^ ^£,4 0 5f, ^£,2 0 3^ ^fe2 0 4f, ffe20 5^ ^ 

64oit, &tf#&4 o 4-%tek*<D&mmn, 3 104^ ^ 1 0 

6-§\ ife2 2 7^ M2.30^ M4 0 lt> *fe5 0 5^ Ife2 0 5f, 
4 -f§\ 5 -?§\ tfe2 0 2 # % 2 0 3 feg, 3 -^.RtFWfe 1 if(Dx> 

b:®, &HiHu #-inft> ^^^^^ s^^yjfc, e^y^u j*^^ 
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HKft7 / i> ^> «CJK7 y'Jy, f- h £>t?n i> % 7;!) ^JUKSfe^r fcVK 7 ? 

y >-^^dr->/K M%7 S V WW?/ VI/, •£? P 

OE^y y ^T7U=3—/V^— r/K POE^y y ^TVl^rt — A^Tir-r — K P0E=i I^t 1 

n — tvk vjv >mmm^ v ^j-uisy y poetK^^p^ /yyr 

m&mtiswtkvxtis fiii^ 7i7y^m> ^y*^n. /-v^^sl 
r y * ^-xv-i/^^ /w^s y*T7 v y y/My 

^ ^ n-^i^oi^Bfc (EPA) N Kra-^dMf-ai^ft (DHA) WWb*L 
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/K 'fy^r7!)y^ytf;K 12- 1: Kp^v'^rTD/^ni/^f !)/K 

^/^y^rT y ^ifN-T^=3r/w^ y a— e^fc-^y ^^^^^/i^y a— ^ 

yyn'i^y^fTD/K v^^-^^/P^^^^^y y ^ j> y _ 2 _rc^/i, 
^^v'/l-gt h y ^^n— /^n/-?^ h y >f y^xT!) ^ h V y ^-n — /K/n^y, 
=r j> ^^-^^vi^^yv^^^ yx y ^ y j> — /i^ N v V -2-^^vw^=¥i>vi/@^' y 
*y - h y-f y^xry y y^a— jv-ztn^^ -t^/u2-^T^^^ y ^ 

T^t'i/^-^^v'/l^vyK ir/^^y^v'-l' y^n fcVK n/N^^2-^^/^^^y 

/k g^it^^K mwty'^/K mmr^JK ^^mw^^m^mi-fhth^o 

yy^-yiuil #JxJ:£ N ^y^vi^Ky iyn=3r-y->\ ^^/i/^^— /^y^a 
^rl^ y f/WN^ Kni>^>-7}f y v-aarf-^o^t^^y v^n^fy, ^Utf-fls 

y fynf^rf-y. Rxtfy f/^ 0 y iyn=¥xy, f^7^f/^7^7M Kne>xy 
/Ky v'n ^ih^^^oS^y 3 &7D$i g«5tS:?f^ LTV^ y a ^ 

^<DiiJ;&Tyl^/l4«^;*X/l4&> P0E-7 ? y h V / s^T ^ ls s PO 

E-7 »> y /HiiEife-r b y ^-^^©T^^x-f/HiSix^f^t, =7 tP vf/uy-slszi 

-yis-r y y ^Af^-T^t/i/nvyi, n-$ y ^ w/i-n- y^/i^ ? y ^-r h 
y * As -vv-MM^y * y vy k-t b y # a n 9 # y /^y # y y Kx h 
y t> ^(DwmwfcfkT ^ Y^AsXiVw&L, poe jruj/uzz—T/u}) ^m-r v y i> a n 
poe^^t yy^-T^y y^oiiyix^f;vt N ^-2-^^^^^/^/^=! 
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^tf^/M^^y^i^ y -7- Kxv-^^^V^^/jN^-^- h y ryy^ y =t 
vvw<^i? i/^/i^/Js^ h y zny y w_ 7l/T 5- ^ y _ T Kxv'/wO'i? 

^TTO'f As 9^9 ^ ^m.i?-T N- 5; y * h ^ ^~L-yVl^ 5: ^@pe j -rv 

y •> a^©n-t^^^ ^ >mm., mfc-Yi/mmffim?}) ± y ^mm-r hvvj»m 

Mit? V V /U h V *J-JUT^^~VJ±m<7)TsV3r;VYV JUT J*m., i&it 

^77^;^ f ^7 y ^E - •) Ai>7;^;^^^ f /V7 ^ i) At, i^-fb^y (n % 

r7-M£, T/MVM' y^/ y ^^At, i^T/^y^y zfr^-M^ POE-TVl^/l'T 

#>yyf^)-2-i' ^yyyt h y 2-33^^- 2 — f^yy=?7At k 

2-^T/^xi^-N-#/i^3r^y r^-N-t Kn ^v-ai^/W 5 yy* y - £ a 
>\ 7*>V =3-)VT % / A >\ T/wdfTW^ ^y, 7^ 
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K ^y^-2-^fvWv^/l^S^y tP-/Uy;Hf^y, fb7-2-xf;l/ 

flgjt&sfe^ y -t y ^ % ^y^/i^^^y-ty y N * w^ft^y-ty >\ 

t7P ^^^y iry y> a. a'-tWyit'n^;^*y^yt y ^-/^ 

*rr v ^M^v-tv vy >-=f^o^y-fey ^y ^' y -t y yjjiraii, ^y^rr 

^7jctt#^^-^#ES^Ji LTfi, POE-y/n^y^y^um- k P 

OE-y/nf^y-^y ^f7i/- k POE-y/uif^y^y ^-i/— k POE-y/^tr^y^- 
h y^-i/^c- poEy/nf * yj3gJte^c;*7vHg. poE-y/nr> f^;7>)^ 
K poE-y/utfy h-^y^wn— f > poE-y/^t-'^ b^y^i^— k poE-y/nf 
5/ F^y^fr y— poEy/i-tf-/ hflgft^^Tvi^ poE-^'y-ty y^E-y;* 
r7i-- k poE-^y-ir y y^/^fy^77w k poE-^y ±v > h y >r y*TT 
i/— b#<DPOE-^y -t y i/flgjft^e^x/i^i, poE-^ey ^-u^— k poe-v^^t u 

— h s poe-^e- y i/^— b N f ;* t7U yg^^ i/^!)3 — /i^<£>poe-j^JI»^ 

^T^S N POE-^ !7 y x/K POE-;*- W^—rvK POE-y>^T y ;t/x-' 7VK 

poe-^^=/i^— 7vk poe-2-^-^ 5vp K7^x^t;k poe-=i b-y> ^ y —71^— 

X/^OPOE-T/^/l^— TVl^ POE-^"^ ^ tvK POE-y ~/U:7 

tvK POE-vV — yuy ^^^zc—^yu^(DPOE T/l^A-y ^ ^/i^c— 7Vi^ N 
'■it/VuzL v $ mcDZfjVT u ~ 5/ ^*H£jk POE ■ POPir^vWt— tvK POE • POP-2-7 5 
/U-T h 77^^' 7VK POE • pop-^y -f^-jva^—^jv, POE • pop-tR^s^ ;i)y 
POE • POP-;? y i? y y^c>-7Vi^(£> POE • POP-T^^r/^—T^m, 7^ = -;^ 
h yPOE • T h yPOP-^uiy^T 5 y*f-£«!. POE-k POE-^b b -7 

iyjft, POE-^bk-^^^E-y^ y^f7w K POE-^fct^v^ h y 77771/ 

— K POE-sn^b t-wrft^y t'W/is? Si^m^rS ^ y^TTV y^v^^-TVK po 
E-ssfbt^iyfa-^ w y^^POE-t-r-yffiTOt^iy^^^ poe- y>v\?y b 5; 
>y o I7^^P0E- 5: y n ? . 9 y y ^mMfc. ^i/Mmm^? y -A-T U\ 9 V 

y yt^y^/^7^ Ki^y/n^/-^^ K^T/y#y-/iyrs; 
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K, POE-^n tfyy^y =3— AsmtSBt^XT^ POE-T^^T^y, POE-flgJKifeT 

i?yy, 1, 3-^fI/^5a-^ 3rv-y /y, y/Vt* h— /K -^)V s f- \ /y, 

y N 3^rU^12-k Kn^rT^h, ILI^ h y lifl-SMft^ dl- t° 

ny Ky^MVii, >^y-t?y -ff--r 

^-f y^iy— K (v;Mn) „ 7;^30^ K (*^y^) , 7*y7°y 

t*^ #i?^y, T/y^y, if7f7#(5ll)ll^|ff^5 0 
^^Tk^ttK^i LTfi, 0ij£fi, ^i^^iyy^xy^y, ^f^t K 

-fe/yn — *$SBrt- h y t KpWo fcVy-fe/yp — #/y/J?dr-y 

^f/yt/PP-^tMJ^A (CMC), g|t;UD-7, t^n- *5fc^£H?/yu — x 

&ffo<D7Mfe&m& : Pk UTS, ^y tf-/yr/y=-/K ^°y tf=/yy^/y 

7VK TKytf^/yt'ay Ky, ^/^^iyf^yTKy-r— AO 3?© 

v^/isTRltoft^ 7jfy xfi/y^D 3-^20, 000, 40, 000, 60, 000 ^o^y^-^r 

5H\ ^y Ti7 v^m-r h y # y^^vyr* y y-K ^y yyyr^ 
ts»o**tti*s^i:b-ctt, ^>lx.«, ^ybw k ^^AiM g ( tr-^fA) , 
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t;l/a-7, CMC, Ktf^v'^yvMr/i'n— t Ko^7 , ntVi't;i/D-7, 

pva, pvjvu pvp, ^U7^ y /ywti~ h y 17 a % #/V7j?^i?xvi^y „ 

«?^MRRJRffltLTtt, #Rtf> ^77^^tfil (^Tn PABA % PAB 

vPABA^?V^;*yvK N. N-i^y 5Vl/PABA^7Vl^;*7vK N x N-i^y yvUPABA^^ 

^y h^^f-y 7A<m&&jW&.yiWMs ^y^/i^^y- k ^^-a- 

4 y^°C2 t°/^»"7-y— K y^vP-2, yyn fcVWv'^y — K xf;^2, 

"4-S^f y/n t°/P^^^-^ - h> y f/W2, 4-vM y/n fcVl-;/ Wy — K ^nt° 

yi-p-y h^>>'>"7-^— k -i vzfv tvwp-y h^s^-T-y — k -f yr 5:/wp 
-y h ^->^yty — h, i-^f^-p-y,b ^yyyty — . k (2-xf;^dr ->yt'-p- y 

,w^dr vvu- a — >t- y _ 3 -;uv/y-j- y — k y y i? y /u^e y -2-^yvw-^-y- 

y^;w^'7^ h ;3 r^>'-7-^-h^<De^m^^^J> 2, 4-^t Kn^ 
^/7xyy N 2 N 2'-^t Kndr^-4- y hdr^y/7xyy 2 N 2'- v^b K 
ndrV-4, 4'-v>y h^yy*7x/y 2 N 2\ 4. 4'-rf7t ^n^-i/^ls*/-? 

x/y> 2-t Ka^vHh ^ h *r*y<^Sy at y y N 2-t Kd^w- y h^y-4'- 
y^/V^^y^aiy^ 2-t hdf-^yy7iy y-5-^;^ygi^ 
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>■ 

±-y ^—jv^yy? s ^ 2-j: ; ^/V'^driyy^-4 , -7^^^-^<>'y^^y y-2-;^ 

^drv-^vy^^y ^*3fc*Mfc»iK3W, 3-(4'-y ^/w<yiyy x 

>-)-d, 1-^7 ^^r— n 3— ^y-cU 1-D>-7t—s $*jJ~^M, — 
yH^'TVl^y.-TVK 2-17^x^-5^ ^vW<y;/^-y-y*—/K 2, 2'-t Ko^r^-S- 
^f/V7i^Ky/M)7^K 2-(2'-fc Fn^>>-5'-t-t^^7x^) -< 
^y* h V Ty*-/K 2-(2'-t Kn^y-5' -^f;l/7x-;^yy' h JJ T y* — /K 

^ify-^v, v^r^y-r^y 4-y b^s/-4'-t-7W^>/^^^ 5- 
(3. 3-v>y f;w2-y /utK/u^ y ^y)-3— y-2-^-^m^mf hthZ> a 

l-fc Kndrixai^y-i, 1- ■i?-7*X7fs>-m\!3i- h V !7-M£. h J7 !7 A, 

by !7 ^> y ^ y h y ^a, ^vura^g^ yyi, ^y^, r^=i/^>m. 

&l7j^— )Vh LTte, 0Ox.fi, y^y— /K ^^y-7K /n/V^/K y 

h7^f-i^y^/V3^ 2 N 3-7"fvy^3- /k ^y^^f-wy^/UB-^ 2 
-/fy-i, 4- v 5 ^-— /k ^Sci/uz/tf}) =2— /k t^fyy^!)3^;^©2|i5© 

>K ^V±V ^fn-^7PA'y 1 N 2 N 6-A^tyf y >^ 

=»— v^'t'd tfi^y^y =3— /K h y if-yy^n-zu, ^y t°i/y^'y = 
-/K fl«7ifl/^!j3-/K ^Ut!)y ztfy a^l/y^y =^-/K f.y^ 
yi?yy N xhy^yiryy. tf?y V >m<D^mr^-^m^-^ xfyy 

?'V =»— /U^E-y y ^/l^rc— v^/K yy^/k3-;U^;xf/l/3:-7;W xf l/y 

y^y =1— /u^E-y^drv-^^— x/K xf i/y^]J n^^y 2 -y ^/W^^ry/Wni— 
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j 

/K ^^■W^^'U =2 — yu-f y7"n bVwc— 5vK ^^l^^^y /Pi^^^/Uoi— • 7=- 
^^i^V^y 3 — 7VK 3— /i^:/7vwc— -r/w^ 

U^jfy 3-;^yxf;i/x-f;K S^^U^JJ a — yWE- y zf^/U^— r 
v^^^y 3 — y^^f^x- x/K v ? ^^>'^'y a— /^ai^/uaz— r- 

tvK HJ^^-ix^y = — /WEV y 7vU:x— x/K hyxf i/y^yn~;^/x 

'TVI'^l— 7VK k'l/^^y n-;l/^y^f;kx-T;K \?U^Jf)) 3— /U-t 

y rc^vl^-- r,K fc'l/^^y y^y^/WE— 7VK ^B fl/^^y = — 

;l/^f y^n f^x-r/K -^i/b fi/i/^y /^y <tvv.3l— tvK i^^nt'lx^^' 
y 3— /l/az^vi^n— r/K '^ntTU^^y n^/^f ;kx^f;l/f © 2fT^n- 
7^1, X7l/y^!)n-;l/^y^7;H-f;l,7t7-f, =c^-U 

/UT-teT— K 3z^u;/^y a— /i^y ;7^xvi^— 7VWT^x^ K ^^i^^^y 

y =^^;U^—y u ;UT^y u — K is Is l/Jfy 3— /l^y ;7*^/l^— x/l'T-fex — K 
7*u K'u^jfy =i—ju^y y ^vi/m— Tvtyrir^— K :/b tVy^U =t— /we yx 
^vurc— r^T-fex— K T'nifi/y^jj n- /i^ey ^p fcVi^— TvKT-fex— K 
^B t°V^^y 3 ^-71/^ y 7 x x^x-7^7t 7- b^<D 2 • — — -7- 

/i^3z^-7/^ i//UT/W3 — *9^yi>T/w=r-/K>^^T^a'*^/HSt©'^ : P ir 
y ^-=E-y T/P^r/wn.— fvK y/ixf h— /u N -^/i^ b— ■^/i' h b V ;f— j* n 
3 b — ^aH> ^y bV b— /K jTVus— * N b— T^^^fi?^ 

-^J^b—^s ^cfV b — * N 7 = V-y°^^?^Jl7cT^3— ^©gT/l'a- /W N ^y 
y y y b\ T" Koy/i/7 y /KTVi'S — /u, poet- b Kb :7/H7 y 4/7 

^ 3 ^-/K POP— y^/Wt— 7VK POP • POE— zff-/^— t/K b y /Ky ^-^ri/^B 

t°i/Vi/y iry ^x:— r/K pop— ^y-t?y tvk pop— ^y iry Tv^y 
^ pop • poe-^* ^ y * y h-7^-x/w#^^^e)tb§ 0 

D-^y iry/^TA-xt b\ KB^Ti? hyf©E^ 
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L-77tV^^ D-^yo— * N L-y=^y— * N D-77t7-^s D-ytfc— D-y 

D-^v-s — D-#7y L-^yy 

D-^^fh-^^oA^t, r^K^7°h-^, — -fvn—^mv-k&m, arty*— 

-L- X^fDft^f^ D-^nf^y, D-#7^ hf-^^ v-T/l-^ T 

5: y !7 n -y®? N 3, 7 5 yi#©7 5: y $f , D-y'/yy n yg£ N D-v y;* a y^ s L-^/u 

h— y^ /yy-f^-- yy^y-^i, a N a- hw^p— y s 77^;- 
y^y-*^ ^ytryyy. ^ ^^--^^w^ n -^gf ^^[f ^ti5 o 

#^i:bTf*, mzi&s -fe/wn— y y y;*y— K> y Kn^yfi?^ 7*y 

t7/^yi, b7 7j'yb^ ^^ySl. nyKD^fy 3r-^y^y#A N 
i^^yM, i/T-yy^, f>yh7y> ^7 P-^^Mfy^fA, -y-y 

-yy^/i-yjy, ^n^yig^s^ £>;ft5„ 

tyy *y;*-~y N hyyhyyy, y^fy, y^r-i'y y^;*--y, 7°ny 
y N t Kn^y7°D y yf 0^7 $ y 77/^^yi, ^^y^L 7*^ 
y =¥y, $ ^m<DWtVkT 5 7i, W7/^iy, ;t^fv?y y yy v t k 
D^yy^yfoiStt7$yiii^{f btt5> 0 *fc N r ^ynffslfe It, Mx. 
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